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WE CLAIM: 

1 . A method of treating substrates in a processing chamber, comprising: 
loading a substrate onto a support structure within the chamber; 
heating the substrate to at least one treatment temperature; 
treating the substrate at the treatment temperature in a ^ti^atment 

position; 

after treating the substrate, moving an element within the chamber to 
bring the substrate and a cooling surface of a heat sink imo a cooling position 



wherein the substrate loses heat to the cooling surf^<^e; and 

maintaining the ^bstrate ^^apd the copling surface in the cooling 
position, 

2. The method of Claim 1, whfereirythe substrate and the cooling surface 
are spaced by between abo^t 0.2 mm and xB mm in the cooling position. 

3. The method of Claim 1, wherqin the substrate and the cooling surface 
are spaced by between about 0.5 and mr i\n the cooling position. 

4. The method oJ^lain^, furthei comprising removing the substrate from 
the support structure after m^taining the substrate and the cooling surface in the 
cooling position, removing tK^ubstrate from the chamber, and loading a second 
substrate onto the support yStructur^ 

5. The metl^dd of Claim 1, wherein moving theVlement comprises moving 
the heat sink. 

6. The/method of Claim 1, wherein the heat sink 'is actively cooled. 

7. The method of Claim 6, further comprising withdrawing the heat sink 
from the cooHrig position to an actively cooled location after maintaining the substrate 
and the coding surface in the cooling position. 

8/ The method of Claim 6, wherein the element comprises the support 
structt^e, and further comprising withdrawing the element from the cooling position 
pripT to removing the substrate from the support structure, 

9. The method of Claim 1, wherein the heat sink comprises at least a 
'^portion of a wall of the processing chamber, and moving the element comprises 
moving the support structure. 
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10. Tiie method of Claim 1, wherein the neat sink comprises a cooling 
plate, and moving the element comprises moving the plate. 

11. The method of Claim 1, wherein the cooling surface is substantially 
parallel to a surface of the substrate in the cooling position. 

12. The method of Claiifn^further comprising providing a purge gas to the 
chamber while cooling the substrate. 

13. The method oy Claim 1, wherein a chamber pressure is maintained at 
a level resulting in viscous /low between the\substrate andythe cooling surface in the 
cooling position. 

14. The method of Claim 1, wllerein the substrate remains supported upon 
the substrate support structure in each of the treatment and cooling positions. 

15. The memod of Claim 1, further'comprising rotating the substrate in the 



cooling position. 

16. The 
susceptor. 



thod of Claim /I, wh^u-ein the support structure comprises a 




17. A met lod for cooling a substrate Nafter treating the substrate at at least 



one processing tempe ature wlnle supposed at a fi^^ position in a processing chamber, 
the method comprising moving the substrate from aVirst position to a second position 
proximate a cold elemQ;nt within thcyprocessing chamber, maintaining the substrate at 
the second position, and\:arisferring heat from the substrate to the cold element until 
the substrate reachi^ a handling temperature lower than the processing temperature. 
18. The method of Claim 17, wherein the cold element comprises a cold 



wall of the /processing chamber, the wall comprising a^ material substantially 
transparent /to radiant heat. 

The method of Claim 18, wherein the wall is actively cooled by forced 

convection. 

20. The method of Claim 18, wherein the substrate has an upper surface, 
the^cold wall has a flat inner surface, and the surfaces are positioned facing and 
ibstantially parallel to each other wall in the second position. 
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21. The method of Claim 20, wherein the upper surface of the substrate and 
the inner surface of the cold wall are substantially horizontal in each of the first and/ 
second positions, / 

22. The method of Claim 17, wherein adjacent surfaces of the substra^ and 
the cold element are spaced apart/b5?~BSt\¥een about 0.2 mm and 3 mm in/tne second 
position. 

23. The method of dlaim 17, wher^^n adjacent surfacesof the substrate and 
the cold element are spaced apart by betwejiy about 0.5 mm and4.5 mm in the second 
position. 

24. The method ^f Claim 17, whefein the processing temperature is between 
about l,0a0°C and l,20o/c, the handling tlLperatum'is less than about QOO'^C, and 
the substrate is maintained at the second pcsltion f^ less than about 60 seconds. 



25. The metttod of Claim 24, whe 
second position for lesp than about 10 secopd^ 
26. 



the substrate is maintained at the 



The metjiod of Claim 17, wha-ein me processing temperature is between 
about 600°C and 1,20(|°C, the handling /temperature is less than about 600°C, and the 
substrated is maintaint d at the second position for less than about 60 seconds. 

27. The memod of Claim 26, wherein the\substrate is maintained at the 



sZti'^s 



second position for lessUhan a^out^'O seconds. 

28. The method,^^-€laim 17, wherein the sut^rate is supported by a 
substrate support structure/in each of the first and second positions, and moving the 
substrate comprises moving the substrate support structure. 

29. The m^hod of Claim 17, wherein the substrate support structure 
comprises a suscep^or supported by a shaft, and moving the substrate support structure 
comprises vertically extending the shaft upward toward the cold element. 

30. A method of cooling a semiconductor substrate from a first temperature 
to a second ^^perature within a chamber, the method comprising: 

moving a cooling member from a retracted position to a location 
jfijacent and spaced from the substrate, the cooling member having a third 
temperature in the retracted position, the third temperature lower than the 
second temperature; and 
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maintaining the cooling member adjacent and spaced from the substrate 
until the substrate cools to the second temperature; and 

lifting the substrate with a substrate handling device after the substrate^ 
cools to the second temperature. 

31. The method of Claim 30, wherein the cooling member is witl^ifi an 
actively cooled structure at the retracted position. 

32. The method of Clain^^STJTKHher comprising withdrawing^the cooling 
member from the location adi^fcent the substrate to the retracted position after the 
substrate cools to the seconjj temperature. 

33. The method of Claim 30^j^herein moving/ the cooling member 
comprises horizontally /ranslating the cooling member to''^ the location adjacent the 
substrate, the cooliny member having a cooluig surface substantially parallel and 
vertically spaced from an upper surface of the kib^trate. 

34. The nlethod of Claim 33, whereinVthe upper surface of the substrate is 



spaced by between jibout 0.5 mm and 1.5 
member. 



rom the cooling surface of the cooling 



35. The method of Claim 33, wherein the cooling member is sheltered 

\ / ( V 

within a processing qhamber from a/heat source at the retracted position. 

36. The method of Claim 30, further comprmng moving a second cooling 
member to a position adjacent^d spaced^rom the substrate on an opposite side of 
the substrate from the cooling^niember^ai^ heat from the 
substrate to each of the cp^ing member and the second coolingxmember. 

37. The method of Claim 36, wherein the second cooling member comprises 
a movable platform beneath a wafer supported on pins. 

38. The /method of Claim 36, wherein the chamber comprises a cooling 



If a 



chamber adjacem a substrate processing chamber. 

39. A processing reactor for high temperature treatment of substrates, the 
reactor comprising: 

a plurality of walls defining a process chamber; 
a substrate support structure within the chamber; 
a heat source for heating a substrate upon the support structure; 
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a' heat sink within the chamber; 

a movable element within the chamber; and 

a drive mechanism for moving the movable element be^een a first 
position and a second position within the chamber, the first position allowing 
treatment of the substrate— upQn the support structure, the^ second position 
allowing the heat sink^ be spaced^from the substrate by^'aistance sufficiently 
small to enable simficant hea^ transport between/the heat sink and the 
substrate in the soicond position. 

40. The reacfor of Claim 39, "yljerein the ip6vable element comprises the 
substrate support stru/ture. 

41. The reactor of Claim 40, wheVein/the heat sink comprises one of the 
plurality of walls defining the process chamber. 

42. The /reactor of Claim 39, wj^re^ the movable element comprises the 
heat sink. 

43. Thd reactor of Claim 45, wHereiA the heat sink comprises a cooling 
plate and the plate is stored within/an actively cooled pocket in the first position. 

44. Tha reactor of Cl^im 43, wherein tF^e plate extends over the substrate 
upon the support s|tructure in the second position. 

45. A substrate Processing system, comprising a high temperature 
processing chamber\ a sUostrate holder positioned within the chamber, a cooling 
member, a cooling shelter configured to shield the cooling member from heat during 
high temperature pro(^^sihg,...a_nioV^ble arm supporting tke cooling member, and a 
drive mechanism for extending the moveable arm and cooling member from a first 
position with the /cooling member proximate the cooling shelter to a second position 
with the cooling member proximate the substrate holder. 

46. /The substrate processing system of Claim 45, wherein the cooling 
shelter is ^tively cooled by circulating fluid. 

47- The substrate processing system of Claim 45, wherein the cooling 
shelteryfcomprises a pocket formed by a plurality of walls surrounding the cooling 
member in the first position. 
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48. The substrate processing system of Claim 47, wherein/the cooling 
member is spaced from the pluraJitjrof>^alls by less than about ^mm in the first 
position. 

49. A cooling mec^nism in a sul^strate processing^ system, the mechanism 
comprising: 

a support ^ructure configu] 
a first co/oling element; an< 
a second cooling element, 
wherein the support structure, first and second cooling elements are relatively movable 
between a cooling position, in wFnch^e slL;trate is proximate and spaced between 
each of the first and second cooUng elements,\and a substrate load position, in which 
a wafer handler can] place the/substrate upon the support structure. 

50. The (looiing/mechanism of Clair\ 49, wherein the support structure 

iented pins. 



comprises a pluralit3\ o^vertically orien 
51. 



The copling mechanism' of Claim 49Xwherein each of the first and 
second cooling mpmbet;^re activejy cooled. 

52. The coolin^mechanism of Claim 49, wherein each of the first and 
second cooling members are vertically translatable on opposite^sides of the substrate. 




-22- 



